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•6 H 2 O (Sigma Aldrich, 99.8 %), 2,2'-bipyrimidine (Alfa Aesar, 98%), KOH (Alfa Aesar, p.a.), absolute ethanol (VWR, 99.5%), n-hexane (Sigma Aldrich, 98%), dichloromethane (Alfa Aesar, 98%) and diethyl ether (Alfa Aesar, 98%) were used as received. All reactions were carried out in standard glassware under ambient atmosphere.
2.
[Dy 2 (6,6,7,7,8,8,8-Heptafluoro-2,2-dimethyl-3,5-octanedionate) 6 (μ-2,2'-bipyrimidine)] To a solution of Dy(fod) 3 (0.120 g; 0.115 mmol) in 20 mL absolute ethanol was slowly added a solution of bpm (0.009 g; 0.057 mmol) in 8 mL absolute ethanol. The reaction mixture was stirred at ambient temperature for 3 hours. Slow evaporation of the solvent led to the formation of crystals which were recrystallized from ethanol to give the colorless product in 96% yield. Elemental analysis: found (calc. for Dy 2 
4.
Crystallographic data and refinement parameters for Dy 2 
Shape calculation

Ab initio calculations
Where  is the width of the distribution of the relaxation times, centred at . The difference between the thermal and adiabatic susceptibility ( T - S ) accounts for the fraction of the sample that is following the relaxation pathway. To fit the imaginary susceptibility of Dy 2 in zero field, we have used a sum of two Cole Cole equations for the low temperature region (T < 5 K) while only one process satisfactorily reproduced the data at higher temperature. ln  = -11.4 (2) ln(/ s) Figure S6 . Fit of the high temperature relaxation times using an effective energy barrier (single Orbach process). The extracted value of 32 cm -1 is not compatible with both theory or experiments. Crystal Field fitting Figure S18 . Comparison between the FIR spectra experimentally recorded, simulated using the ab initio CF parameters and simulated using the fitted CF parameters. Figure S20 . Position of the crystal during Rot1 and Rot2. 
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